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TFrHNTCAL FIELD 
This invention relates to a beverage thickener/emulsifier 
system which is a blend of three materials: propylene glycol 
alginate, xanthan and guar gums. This system provides very stable 
oil-in-water emulsions in beverages and provides a full bodied 

beverage texture even at acid pH. 

pf^rK'^P""Mn ni: THF INVENTION 
Acid beverages, for example soft drinks, fruit punches, fruit 
juices, and like refreshments contain flavor oils. In addition. 
15 unless the sugar and/or pectin level is high they need an additive 
to provide body or mouthfeel. Gums and other thickeners are added 
to provide texture and mouthfeel. Flavor oils and clouding oils 
are usually emulsified into the beverage with emulsifiers or 
weighting oils. Other oils may also be desired to provide 
additional richness and opacity. 

One of the problems with emulsifiers and thickening materials 
is that at acid pHs, particularly in the range of 3-4. the gums 
can be unstable and ineffective. Another problem is that the 
emulsification properties of the gum solution change over time and 
the flavor oil or other oils separate to form a ring at the top of 
the beverage. Weighting oils have been used to prevent this oil 
separation, but they have not been entirely successful. The level 
of weighting oil is ineffective in systems with high total oil 
levels. Other preventive measures include adding less oil or 
30 excessive levels of gums or thickeners. 

Some of the thickening agents are pseudoplastic, i.e., they 
become less viscous or thinner upon shearing. This then provides 
a beverage which gives a thick mouthfeel but which is also easy to 
swallow. However, these types of materials do not always function 
35 as emulsifiers to keep the flavor oil in solution and to provide 
the appropriate mouthfeel at the lower acid pHs. 
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It has been found that a thickener/emulsifier composed of a 
surface active thickener, e.g., propylene glycol alginate, a 
pseudoplastic thickener, e.g. xanthan, and a Newtonian thickener, 
e.g., guar gum, used in specific combination provides a beverage 
in which the oil system is stable without providing an unaccept- 
ably thick texture. 

Accordingly, it is an object of this invention to provide a 
thickener/emulsifier system which is pseudoplastic providing 
stability in the beverage without excessive thickness. 

It is a further object of this invention to provide a thick- 
ener\emulsifier system which keeps flavor oil and clouding oils 
suspended even at low pH. 

These and other objects of this invention will be obvious 

from the description herein. 

ciiMMflPV nP THF INVENTION 
A beverage thickener/emulsifier system which is characterized 
by being pseudoplastic at a pH of between 3 and 6 is claimed. 
This beverage thickener/emulsifier system is used in a 

beverage comprising: 

i) from about 0.001 to 0.1% xanthan gum, from 0.001% to 
0.1% guar gum, and 0.01% to 0.2% propylene glycol 
alginate; 

ii) from 0.001% to 85% sweetener; 
iii) from 0.001% to 0.5% clouding oils; 
iv) at least 0.001% flavor; and 
v) the remainder being water. 

The beverage has a viscosity of 50 cps or less at 60 sec'l 

shear rate (ITC). . 

nrXATI FD DESCRTPTTON OF TH F INVENTION 

By "pseudoplastic" herein is meant that the thicken- 
er/emulsifier system in water, either alone or in a beverage 
system, is highly viscous at low shear rates associated with 
emulsion breakage but under higher shear such as drinking, mixing 
or shaking, will flow and become much less viscous. 

All ratios, proportions and percentages herein are by weight, 
unless otherwise specified. The weight in the beverage is for the 
single strength, i.e. the beverage that is to be consumed. 
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AS used herein, the term -co^rlslng" means various con^po- 
, in the thickener/emulsifier system and the 
nents can be ^^^'^ " „„t adversely affect 

beverages containin, it " « ^ .^erages. Accordingly, 
the texture and emulsion stability of the beverage 
the te« -consisting essentially of and "consisting of are 

embodied in the term ,„,i„,,, sugars, for 

„ j:,?ucr rr rnd Setose, sugars also include high 

::rm:;trerth:rf: rffcrarir high 

" Th^flavor component of the present invention contains 

.,=.ors se acted from natural flavors, botanical flavors and 
flavors selected ^^^^^^ ^ 

fixtures thereof The™ ,f , ,,ed plant, 

pulp associated With the seed. Also 

- :r:irh:n"rte™ "frui^ f^vo --------- 

navors made to simulate fruit flavors derived from natural 

""""he term "botanical flavor" refers to flavors derived fro. 

, Jof a Int other than the fruit; i.e. derived from bean, 

" Tut b r . r 0 s and leaves. Also included within the term 

"ho lnica flavor- are synthetically prepared flavors made to 
"botanical flavor a , ^^^^^^^ 

"t:rf ::::n c d c:^^^^^^ chocolate, vanim. coffee, .ola. 
d the ml Botanical flavors can be derived from natural 
» :::;c:rsuc: l: :;.ential o^s ,nd extracts, or can be syntheti- 

""'rre^trein. the term "apueous essence" refers to the 
«ater so 1 aroma and flavor materials which - J™ 
r t iuices orange agueous essence is the material which is 
3« Z t'o. the evaporation of orange juice during concentra- 

::rt :Ss ..L^^ can be fractionated, concentrated or 

^ ^n*.nrhpd with added components • 
folded essences, or enriched wtn h ^^^^^ 

7V:^z:z ::::::: " thi^ri: and navor 

- rolatnes oHard M fruits, juices, or other natural source. 
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Orange essence oil is the oily fraction which separates from the 
aqueous essence obtained by evaporation of orange juice. Essence 
oil or flavor oils can be fractionated, concentrated or enriched. 

As used herein, the term "peel oil" refers to the aroma and 
flavor materials obtained by extraction or pressing of citrus 
g fruit peel. Peel oil and essence oil derived from oranges and 

other citrus fruits are largely composed of terpene hydrocarbons, 
B.g. aliphatic aldehydes and ketones, oxygenated terpenes and 
sesquiterpenes. 

As used herein, the term "clouding agent" refers to natural 
10 synthetic triglycerides or oils which are added to the beverage 

to increase opacity, to add body and flavor. 
Thickener/Fmulsifier Svstem 

The beverage thickener\emulsifier system consists of a 
specific combination of three known thickeners. Each of these 
thickeners has been used alone, or in combination as blends of two 
components. However, it has been found that the use of all three 
of these thickeners, in specific amounts provides a system which 
gives the beverage a desirable viscosity or thickness, stability 
of the flavor oils and clouding oils, and flavor display. 

The thickener\emulsifier system consists of three thickeners 
each of which brings unique properties to the beverage- They are 
a Newtonian thickener, a pseuodoplastic thickener and surface 
active thickener. Together they provide a beverage which is 
stable even when clouding oils are used yet, the texture remains 
palatable. 

A. Newtonian Thickener 

Guar gum is derived from the guar plant and consists of a 
high molecular weight polysaccharide composed of glactan and 
mannan units combined by glycosidic linkages. It has been de- 
scribed as glactomannan. Guar gum solutions are usually stable at 
a pH of from 3 1/2 to 9 and exhibits Newtonian behavior. 

Guar gum Is used at levels of 0.1-0.2% in fruit nectars to 
improve the mouthfeel. It also is used to facilitate the homoge- 
neous dispersion of pulp. Guar gum solutions of 1% or higher are 
thixotropic and unsuited for beverages at this level because of 
their high viscosity. 
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The compositions herein used fro. about 0.001% to about 0 n 
,„,r gu. b, weight of finished beverage. '"J^^^'^yJ^'' f^' 
0.005% to .bout 0.075%. and ^st preferably fro. 0.01% to 0.0« 
! ed Preferably the guar gum is a finely ground guar gum. These 
; ;i, n. a solution at 1% that has a viscosity in the range 
: c s at room temperature. The smaller the particle s,ze the 
5 te sol ble and better the guar gum hydrates . Preferred or use 

"rein are guar g»s having a particle size in the range of 60 
s or less. Preferably, the particle size is between 0^ 
.icrons and ISO microns. Suitable guar gums are available fro. 
TIC GU1.S, Belkamp, Maryland and Rhone-Polonc (France). 
B P-^yrf Tlasti -- Thickener 

Xanthan gum is an exocellular heteropolysacch.ride produced 
by a fermentation process using the bacteria X,nthcmnu 
campestrfs. Xanthan gum is a polymer with five sugar resid es. 
two glucose units, two mannose units, and one glucuronic acnd. 
« The backbone of the unit is a 1.4 linked J-D-glucose. This 
backbone is identical in structure to «"ulos.. 

xanthan gum solutions are highly pseudopl.stic Under 
increasing shear, the viscosity is progressively reduced. When 
The Shear is removed, the viscosity recovers almost instantaneous. 
The xanthan molecule is highly elastic. 

xanthan is stable at pHs of Z to IE. Xanthans are usually 
used .t a level of 0.1-0.3% in beverages. They are said to be 
effective in stabilizing emulsions and suspensions against 
separation. The combination of guar gum and xanthan gums does not 
« form gels at pH of 3 t. 6. but does produce a higher viscosity 
h" would be predicted by the combination of the two material . 

The xanthan gums as used herein are used at percentages of 
from about 0.001% to about 0.1% based upon the total beverage 

;osition. preferably from about 0.005% to 
preferably from about 0.01% to about 0.04% ,s used. The preferred 
xln h 9ums have a particle size in the range of 350.4W. microns, 
h 40 mesh product. Xanthan gums are available from many 

I^lrcial sources including Kelco, a Division of Merck Company 
(California) and TIC Gums. 
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C. Surface Active Thickener 

The third ingredient of the triblend thickener/emulsifier 
system is a propylene glycol alginate. This is a derivative of 
algin, a product derived from seaweed. Algin is a polymer con- 
taining mannuronic and guluronic acids. It is reacted with 
propylene oxide to form a propylene glycol alginate. Propylene 
glycol alginates are available in two different viscosity prod- 
ucts. Both products can be used herein. Less of the higher 
viscosity product is needed to get the desired result. 

Propylene glycol alginate has improved acid stability over 
unsubstituted alginic acids and their salts, and is more resistant 
to precipitation by calcium and other polyvalent metal ions. The 
propylene glycol is bonded to the alginate through the carboxyl 
groups. 

Propylene glycol alginate is available from Kelco under the 
tradename Kelcoloid or Hanucol Ester. It is also available from 
other suppliers. The particle size ranges from 840 microns to 150 
microns* The percentage of propylene glycol alginate used in the 
beverages herein is from about 0.01% to about 0.20%, preferably 
between about 0.03% and about 0.1% and most preferably from about 
0.05% to about 0.08%. 

Propylene glycol alginate alone is a good thickener which 
exhibits slight pseudoplastic behavior. However, it Is expensive, 
unstable at low pH relative to guar and xanthan, and does not 
provide the pseudoplasticlty at equivalent levels of xanthan. 

The particular combination of xanthan gum which is a 
pseudoplastic gum and guar, a Newtonian gum, with the surfactant 
properties of propylene glycol alginate provides a unique thicken* 
er/emulsifier system that stabilizes the emulsion in acid beverag- 
es, particularly in the pH range of 3-6 and most particularly in 
the pH range of 3 to 4 1/2. This combination also produces the 
desirable viscosity and high emulsion stability. 

While this thickener/emulsifier system has been illustrated 
with propylene glycol alginate, xanthan and guar gums, other 
similar thickeners could be used. For example CMC (carboxymethyl 
cellulose) or pectin could be used instead of or with the guar 
gum; gum tragacanth or acacia gum can replace the propylene glycol 
alginate or be used with it. 



PCr/US92/08949 

WO 93/08704 

- 7 - 

n,.or intensity can .Is. be .n Issue with the gums. Gu.s 
c.n »as. flavor or provide their own flavors to the product^ Th 
co^osltions herein have a flavor intensity - -^'^ 

con rol product made with only propylene glycol algin te. Thus. 
neUher the guar nor xanthan gu. in these co^os,t,ons con- 
tributes to an off flavor in the final beverage. 
' This particular triblend uses inexpensive guar gu., a d lower 

levels of both the xanthan and propylene glycol alginate than 
i:„;i be used in any other combination of the individual pa,rs to 

nuke a product that functions well. 

P1p\/nr rnmponent 
The particular anK>unt of the flavor con,ponent effective for 
i™,rng flavor characteristics to the beverages ("flavor enh.nc- 

a depend upon the flavor(s) selected, fUvor -pres- 
sion desired, and the for. of the flavor component. The flavor 
component usually comprises at least O.OOW by «e,ght of the 
" bev rage to about n. When fruit juice Is the flavorant, fr» 

Tut I to about 40% IS used. Up to 100« fruit au,c. can be used 

in the beverages. . . 

Aroma and flavor volatiles are those compounds wh,ch part- 
tion from the beverage Into the headspace above the beverage. 
" volatile compounds generally include a low bo11,ng fraction, i.e. , 
a highly volatile fraction, and a high boiling fr.ct on, i.e., . 
ess vo . tile fraction. Aqueous essence usually 
highly volatile fraction and essence oil, flavor o,l or peel o 1 
tain the less volatile fraction. From '"""t;;""*^ 
" 1.0» of aqueous essence and essence oil are used ,n ctrus fla 

"^^Z Citrus fruit juices, the highly volatile compounds 
are characterized by having a boiling point less than about 131 C 
ese highly volatile compounds are generally low molecular weight 
yd. . Ltones. alcohols, esters and acids. The, a so in lude 
low mllecular weight sulfur compounds (e.g., thiols, sulfides), 
and low molecular weight nitrogen compounds (e.g., amines, 
pyrazlnes, pyridines, etc.). 
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The lesser volatile fraction comprise those compounds which 
elute after the highly volatile compounds. These lesser volatile 
compounds include terpenes, higher molecular weight alcohols (e.g. 
linalool}, esters, aldehydes (e.g. geranial, nerol, octanal, and 
decanal), ketones and ketoacids. 

For chocolate or cocoa, the amount of flavor added is from 
about 0.05% to about 20%. Lower levels of artificial or synthetic 
chocolate flavors are used than for cocoa itself. 

Beverages can be flavored with fruit or other botanical 
flavors, e.g., cola, coffee, cocoa, tea, vanilla, strawberry, 
cherry, pineapple, banana, and mixtures thereof. 

Any juice can be used to make the beverage of this invention. 
For example, apple, cranberry, pear, peach, plum, apricot, nectar- 
ine, grape, cherry, currant, raspberry, gooseberry, blackberry, 
blueberry, strawberry, lime, lemon, orange, grapefruit, tangerine, 
tomato, lettuce, celery, spinach, cabbage, watercress, dandelion, 
rhubarb, carrot, beet, cucumber, pineapple, custard-apple, cocona, 
pomegranate, guava, kiwi, mango, papaya, tamarindo, banana, 
watermelon and cantaloupe can be used. Preferred juices are the 
citrus juices, and most preferred is orange juice. Of the 
non-citrus juices, apple, pear, cranberry, strawberry, grape, 
cherry, tamarindo, pineapple, mango and kiwi are preferred. 
Clouding Agent 

The beverages can also contain clouding agents. Clouding 

agents are oils, primarily natural or synthetic triglycerides, 

which are added to the beverage to increase the opacity of the 

beverage and to add body. Weighting oils are added to keep these 

clouding agents in suspension. 

» 

From about 0.001% to about 0.5%, and preferably from about 
0.01% to about 0.25% clouding agents are used herein. Preferred 
clouding agents are vegetable oils, preferably selected from the 
group of hydrogenated and unhydrogenated soybean oil, corn oil, 
safflower oil, sunflower seed oil, canola oil, rape (both high and 
low erucic acid} oils, cottonseed oil, medium chain triglycerides, 
and mixtures thereof. Low or zero calorie oils, such as sucrose 
polyesters, siloxanes, and propylene glycol esters can be used. 
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fltbfr 1nqr^<1sntS f„,uently included In the l«»er- 

Other minor ingredients arc frcquen , 
,oes such ingredients include preservatives such .s benzoic acd 
!nd »m thereof, sulfur dioxide, butylated hydroxyanisole. 
and salts tnereo , synthetically prepared 

.utylated ^f"^"^ chloride, and other flavor 

^ "rieTcrn N ed t «prove the flavor of the hevera,e. 

' Ui en also b included in the beverage. Food grade 

. Jl e ::"f""N"clude mono and d.-glyiTrides of Ion, chain 
fitiv acids preferably saturated fatty acids, and «.st prefer, 
s r ; nd palmitic acid mono- and diglycerldes. Propylene 

>" ^'y^nrtlrs of these same fatty acids and lecithin are also 

„3eful in beverage. ^^^^^^ ^^^ vol. 

, (Jp ied' science Publishers Ltd. .978). PP. 185-186 (herein 
„lor orated by reference, for preservatives and colors used ,n 

15 

beverages. 

Swrr* rpmnonent 
The sweetener composition is usually a monosaccharide or a 
wlr r These include sucrose, fructose, dextrose, maltose 
disacchande. mese intiuuc cwpetness 
and lactose, but other carbohydrates can be used if less sweetness 
is desired. Mixtures of sugars can be used also. 

Other natural or artificial sweeteners can be used These 
include saccharin, cyclamates, acetosulfam. L-aspartyl-L-^ 
, , • i„w.r .Ikvl ester sweeteners (e.g. aspartame), 

» r n et .1.. issued October 33. 1983. ^-P^^^^^'';;-- 

, w <n II «; Patent 4,399,163 at Brennan et al., 

:re: :::s:Te. 983 -^^^^^^^^^^^^^ 

issued ftugusT. , 4,338,346 to Brand, issued 

c:ueeteners disclosed in U.S. Kaienv •t,^ , 

sweeteners ,,pa,tyl-l-hydroxyethyl-aUanean.ide sweeten- 

- rrsIlo^d' n i.S. m/3,0« to 1»ued t^cember 

2 18 L-asp.rtyl-D-pbenylglycine ester and ».lde sweeteners 
Uc ei n E ropean Patent Application 168.112 to 0. H. Oanusz. 
t:mZ Oanuary IS. 1986. and the like. A particularly pre- 
ferred sweetener is aspartame. 
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The amount of the sweetener effective in the food, beverage, 
mixes or supplements of the invention depends upon the particular 
sweetener used and the sweetness intensity desired. For noncalo- 
ric sweeteners, the amount varies depending upon the sweetness 
intensity of the particular sweetener (from about 0.001% to 5%). 
For sucrose, this amount can be from 10% to 85% (typically from 
55% to 70%) by weight. In determining the amount of sugar, any 
sugar or other sweetener present in the flavor component or juice 
is also included. Low-calorie sweetener combinations containing a- 
noncaloric sweetener such as aspartame and a sugar, such as corn 
syrup solids, or sugar alcohols can also be used in beverage 
mixes. In general, the amount of sweetener will be from about 
0.001% to about 85%. For artificial sweeteners, lower levels of 
sweetener are used, usually from about 0.001% to about 2%. The 
level is usually selected to be equivalent to sugar in sweetness, 
jg A nectar can be produced by mixing from 35% to 55% juice and 

naturally or artificially sweetened water to make a product with a 
concentration of about 11^ Brix or more. 

If a beverage concentrate is desired, the fruit juice is 
concentrated by conventional means to from about 200 Brix to about 
800 Brix. The juice can also be concentrated by evaporation or 
freeze concentration. Conventional evaporators of the ascending 
or descending film type, evaporators combining the ascending and 
descending film feature, multiple tube evaporators, plate type 
evaporators, expanding flow evaporators, and centrifuged evapora- 
tors, etc. can be used. 

Other means of concentrating juice can be used. These would 
include reverse osmosis, sublimation concentration, freeze drying 
or freeze concentration. Economically, however, It is better to 
use an evaporation technique. 

BH 

The pH of the beverages and beverage concentrates of the 
present invention is dependent upon the weight ratios of the acids 
present in the juices or the flavorings added to the beverage. 
The total amount of acids added depends on the juices as well as 
2g the desired sourness impression. Typically, the pH can range from 
2.5 to 6.5. Preferred beverages have a pH of from 3.0 to 6.0 and 
most preferred have a pH of from 3.0 to 4.5. 



20 



25 



30 



PCT/US92/08949 

WO 93/08704 

- 11 - 
PrYfr?T' Prpparation 
The beverages anO concentrates of the present Invention «n 
be prepared by standard beverage for«,ulation techniques. It 

0 be understood, however, that beverage ^Mng techn,<,„es. 
1„ appropriately modified, are also applicable to car onated 
beverages. Also, while the following description is with 
^ rence to sugar containing beverages, diet beverages co„U,n,ng 

noncaloric and artificial sweeteners can also be prepared by 
r priate modification. Beverages can include dry beverage 
„ixes which are »ade by .ixing flavors, sweeteners and the 
thickener/e^ulsifier syste. and an, optional Ingredients. The 
"> ingredients are added to the water and .1«d in convent,. .1 
equipment. The higher shear mixer used the «re »»"u the 
beverage will be. One skilled in the art can easily ascertain the 
1 „g conditions required to prepare a beverage of ^he appropr - 
"e viscosity, preferably 50 cps or less, at 60 sec-1 shear rat. 
" (irc), most preferably fro» 3 to 16 CPS. 

' referably, the thickener/emulsifi.r syste. 's -x^j 
water under high shear and then this water -ixtor. is added to 

""'Tn mking a sugar sweetened carbonated or noncarbonated 
beverages, a beverage concentrate is usually forced containing 
7Z Z . m by weight water. This beverage concentrate typ,- 
™y contains the emulsified or water-soluble flavors, thic en- 
emulsifler syste., and weighting agents if "«-ed, any c lor 
desired and suitable preservatives. After the concentrate is 
» forl^d. sugar and water are then added to make a beverage syrup _ 
^hU b ver ge syrup is then mixed with an appropriate quantity of 
w er to fon. the finished beverage. The weight rat,, of «a- 
ter yrup Is from about 3:1 t. about 6:1. T. make a carbonated 
b^ ;r' e carbon dioxide can be introduced either int. the water 
led with the beverage syrup or int. the "H"^'"!' " ; , 
beverage to achieve c.rbonation. The beverage can be sealed ,n a 
on i er such as a bottle or can. See L.F. Green, 
- n,.„.. T,rhn.lo.v. Vol. 1, (Applied Science ^-Mi hers 
ltd 1978), pp. 102-107 (herein Incorporated by reference), for . 
furihlr deUription of beverage making, in particular the prcKess 
for carbonation. 
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The amount of carbon dioxide in the beverage depends upon the 
particular flavor system used and the amount of carbonation 
desired. Usually, carbonated beverages of the present Invention 
contain from 1.0 to 4,5 volumes of carbon dioxide. Preferred 
carbonated beverages contain from 2 to 3.5 volumes of carbon 
^ dioxide. 

The acids (citric, malic, ascorbic, tartaric or phosphoric) 
that form a part of the flavor can be added at various points in 
these processes. Usually, the acids are added with the fruit 
juice or other flavorant. 

A typical beverage concentrate has the following formula: 

a) from about 0.003% to about 0.3% xanthan, from about 0.003% 
to about 0.3% guar gum and from about 0.03% to about 0.6% 
propylene glycol alginate; 

b) an effective amount of a flavor; 

c) from about 0.003% to about 0.15% clouding agent; 

d) from about 0.003% to about 15% artificial sweetener; or 
from about 20% to about 85% sugars; and 

e) the remainder being water. 

Fiber 

Fiber can be included in the beverage for dietary purposes. 
Dietary fiber includes pulp, psyllium, ground citrus fiber, dried 
juice vesicles, homogenized pulp, cellulose and substituted 
celluloses. 

Citrus fiber refers to materials derived from an orange or 
citrus fruit. It is composed of the rag and a small amount of the 
peel and may be ground to a fine particle size. Citrus fiber is 
distinguished from pulp, whole juice sacs, homogenized pulp and 
from pectin and methoxylated pectins. Pectins can form a "cloud" 
in the beverage, making it opaque and viscous. The fiber added to 
the beverages herein can be in addition to pectin. 

The present invention encompasses various fiber- supplemented 
juices and beverages. Single*strength products typically can have 
a Total Dietary Fiber content (AOAC / Prosky) of from about 0.7 to 
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about 1.2 grams per serving or from about 1.25 to about 3 grams 
per serving. Up to 4 gms of fiber can be used without making a 
gelled product. However, in the 2 to 4 gm range the beverage will 
be more viscous than other beverages without fiber. 

The following non-limiting example illustrates the composi- 
tion of the present invention. 
^ The juices and beverages herein can be carbonated if desired. 

FXAMPLE I 

A beverage is prepared by mixing the following ingredients: 
iMredienU Percentaaii 

0.02 

Guar gum 

10 „ 0.04 

Xanthan 



Propylene glycol alginate 
Water 



0.075 
83.165 
15.0 



Sugar 

Fruit Juice Concentrate l-*^ 

15 „ , 0.03 

Peel Oil 

Cloud Oil (cottonseed oil) 0-20 
The product is made by mixing the guar gum. xanthan and 
propylene glycol alginate, with about 10% of the water under high 
shear. The remainder of ingredients are mixed with the 
^° water/thickener system under low shear. 

When the product is stored for four days at a lOQop the 
Viscosity is 8-10 cps at 60 sec-1 shear (ITC). The product is 
comparable to the control and, there is no separation of the oil 
after four days. In a 0.15% propylene glycol alginate beverage 
2^ (no guar or xanthan) there is considerable separation after four 
days at a lOOop and the viscosity drops to 4-6 cps. 

y^crnsitv Mp asureroent . •♦k « 

A Brookfield Rheoset Programmable viscometer equipped with a 

UL adapter, fitted with a ULA cylindrical spindle is used. 
Volume of samples analyzed; 16 ml 
Operating temperature: 11°^ 

Operating Pressure: Ambient 
Sensible pulp is removed from any juice sample by passing it 
35 through a 20 mesh screen (for concentrate products, water is added 
to dilute the sample to 11.80 srix or single strength). Into 
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the sample cup of the UL-adaptor is poured 16 ml. of the 
sample. The UL-adaptor of the viscometer is placed in an ll^C 
waterbath. The sample is allowed to equilibrate in the waterbath 
for 10 minutes before a reading is taken. 

The rheoset is set at zero before attaching the UL-adaptor. 
g The viscosity sample is measured at various speeds to get a 

viscosity profile. Readings are taken at 30 sec intervals. A 



10 



15 



20 



25 



typical profile is: 






Soeed from) 


Rate (sec-ll 


Time (sec) 


0.5 


0.6 


0 


1.0 


1.2 


30 


3.0 


3.7 


60 


12.0 


14.7 


90 


24.0 


29.4 


120 


48.0 


58.7 


150 


96.0 


117.0 


180 


48.0 


58.7 


210 


24.0 


29.4 


240 


12.0 


14.7 


270 


6.0 


7.3 


300 


12.0 


14.7 


330 


24.0 


29.4 


360 


48.0 


58.7 


390 


96.0 


117.4 


420 


48.0 


58.7 


450 


24.0 


29.4 


480 


12.0 


14.7 


510 


6.0 


7.3 


540 


3.0 


' 3.7 


570 


1.0 


1.2 


600 


0.5 


0.6 


630 



Viscosity Is a measure th? resistance to flow when a 
sample is subjected' to an applied shearing force. It is said to 
be Newtonian when the flow is directly proportional to the force 
applied. Pseudoplastic rheological property is an alignment in 
solution occuring proportional to force and results in less 
resistance to flow. 
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The Brookfield Rheoset electronically measures the 
stres tra of H.uids and expresses this value as Absolute 

— rL rrin/r; irihiTit 

^ (cps) is as follows: 

F' <hpar Stress 

" - <:h*.ar Rate ^ 100 - cps 
- viscosity - s - Shear Rate 

Shear Rate = rpm x 1.223 (shear rate constant) 

10 

Shear Stress is measured by the instrument in dynes/cmZ 
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CLAIMS: 

1. A beverage which comprises: 

a) from 0.001% to 0.1% xanthan, from 0.001% to 0.1% guar 
gum, and from 0.01% to 0.2% propylene glycol alginate; 

b) from 0.001% to 40% of a flavor component; 
5 c) from 0.001% to 0.5% clouding agent; 

d) from 0.001% to 14% of a sweetener; and 

e) the remainder being water. 

2. The beverage of Claim 1 wherein said sweetener 1s high 

10 fructose corn syrup and wherein the viscosity of the beverage is 

50 cps or less at 60 sec'l shear rate (11 'C). 

3. The beverage of Claim 1 wherein said sweetener comprises from 
0.001% to 5% non-caloric or artificial sweetener. 

15 

4. A beverage according to Claim 1, 2 or 3 wherein said flavor 
is from 5% to 100% fruit juice, preferably wherein said juice is 
selected from the group consisting of citrus juices, apple juice, 
pear juice, cranberry juice, tamarindo, pineapple, mango and 

20 mixtures thereof. 

5. A beverage concentrate for preparing a drinkable beverage 
which comprises: 

a) from 0.003% to 0.3% xanthan, from 0.003% to 0.3% guar 
25 gum, and from. 0.03% to 0.60% propylene glycol alginate; 

b) from 0.001% to 45% of a flavor component which contains 
a flavor selected from the group consisting of fruit 
flavors, botanical flavors, and mixtures thereof; 

c) from 18% to 85% by weight sugar; and 
30 d) from 0.003% to 1.5% clouding agent; 

e) the remainder being water. 
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6 A be.er»9e concantrae .ccordin, to CUtn, 5 wherein s.(d 
m,or Ts . fruit concentrate, preferably -herein s.id n.vor 
includes orange essence and essence oil. 

* n,<ii> 1 7 3 4 5 or 6 comprising 
5 7. A beverage according to Claim 1, Z. J, «». a or 

froin 0.5% to 3% fiber. 

8 A beverage concentrate according to Claim 6 wherein said 
f uit navor is selected fro. the group consisting of ctrus, 
orange, apple, pear, cranberry, .ango, strawberry, pineapple, 
tamarindo and mixtures thereof. 

9 A process for making a beverage comprising: 

(a) adding from 0.01% to 1.2% thickeners/emulsifier system 

having a particle size of less than 180 microns to from 
10% to 99% fruit juice and from 4% to 90% water by 
mixing at below temperature 650C with minimal shear; 

(b) adding aroma and flavor volatiles to the ju-^^^^^"- 
to produce a beverage having an initial viscosity of 50 
CPS or less at 60 sec'l shear rate (ITC). 

10. A beverage which comprises: 

(a) from 0.001% to 0.1% of a Newtonian thickener from 0.1% 
to 0.2% surface active thickener and from 0.001% to 0.1% 
pseudoplastic thickener; and 
from 0.001% to 45% of a flavor component; 
from 0.001% to 14% of a sweetener; 
from 0.1% to 0.5% clouding oil; and 
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(b) 
(c) 
(d) 



30 



(e) the remainder being water. 
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